Materials
Rare earth oxides Yb 2 O 3 (99.99%), Gd 2 O 3 (99.99%), Tm 2 O 3 (99.99%) were purchased from Aladdin Chemistry Co.Ltd. Sodium oleate, oleic acid (OA), ethanol, ammonia and tetraethylorthosilicate (TEOS) were purchased from Sinopharm Chemical Reagent Co.1-butyl-3-methylimidazolium tetrafluoroborate (BmimBF 4 ) and Tetrabutylammonium hexafluorophosphate (BmimBF 6 ) was purchased from Shanghai Cheng Jie Chemical Co. Ltd. APS (98%), Ethylcarbodiimide (EDC) and N-hydroxysuccinimide (NHS) were purchased from Aladdin Chemistry Co. Ltd. Cell culture products and reagents were purchased from GIBCO. All the chemical regents are of analytical grade and were used directly without further purification. Deionized water was used throughout. 
Methods

X-ray powder diffraction (XRD) analysis
X-ray powder diffraction (XRD) measurements were performed on a Dmax-r C X-ray diffractometer (Rigaku, Japan) at a scanning rate of 6ºmin-1 in the 2θrange of 10-70°, with
Cu Kα radiation at 1.540Aº. The sizes and morphologies of the nanocrystals were characterized at 200 kV with a JEM 2010 microscopy (JEOL, Japan) and High-resolution TEM (HR-TEM) on JEM 2100F microscopy (JEOL, Japan).Energy-dispersive X-ray analysis (EDXA) of products was also performed during high-resolution TEM measurements. Fourier transform infrared (FT-IR) spectra were measured by using an EQUINOX 55 spectroscope (Bruker, Germany) with KBr pellets. Upconversion fluorescence spectra were recorded on Fluorolog-3 spectrofluorometer (Jobin Yvon, France) at room temperature. UV-vis spectra were recorded by Varian Cary50 and UV-vis spectrophoto metre equiped with a 10 nm quartz cell. Zeta potentials were measured by using NICOMP 380ZLS zeta potential/particle size. 
Characterization
